A STUDY of causes of absenteeism among New Haven school children has shown respiratory tract infections to be the major cause of absence for three or more consecutive school days.' In the present study, an attempt was made to control these diseases by ultraviolet irradiation of the upper air in classrooms.
Ultraviolet light is an effective bactericidal agent and has been used to. control infection in operating rooms, pediatric and contagious disease wards, schools, military barracks, and children's institutions.2 Nevertheless, considerably different energy concentrations are necessary to inhibit or kill various bacteria, fungi, and viruses8' 4 and its effectiveness when relative humidity is over 50-60 per cent is controversial. [5] [6] [7] Small particles, such as droplet nuclei, are more susceptible to irradiation than larger particles, such as dust or lint. 2 Intensities of ultraviolet light necessary for germicidal effect are damaging to human skin and conjunctiva, thus restricting its use to upper air, ventilation ducts and barriers at entrances to rooms or isolation cubicles. 8 The ultraviolet installation * was a wall-type unit with reflecting mirror and louvres which so directed rays that a beam of ultraviolet light transectod the room at the height of the unit from the floor, for this study at 6.5 feet. The mirror projected some rays upward but the major effect was to produce a ceiling of ultraviolet light through the room atmosphere. Only insignificant irradiaation (less than 0.2 milliwatts per square foot) could be detected below the 6.5 foot level. Each irradiated room had three units of 30 watt capacity which produced a minimum intensity of 10 milliwatts per square foot throughout the ceiling of light and the control rooms in the six internally controlled schools had one unit with a fluorescenttube which produced a blue light but no rays in the ultraviolet spectrum.t Equipment was metered and cleaned every two weeks and was not disconnected at any time during the period of study.
All school personnel and parents were informed of the experiment but believed all rooms to be irradiated and the study based on variation in numbers of units. Table 1 tabulates populations in rooms treated with ultraviolet light and control groups by socio-economic level and age distribution. There is an internally controlled school in each socioeconomic category, with two such schools in Group IV. There is a school with all classrooms treated in Group I and Group III. On the whole, distribution by age is reasonably comparable except for one, or at most two, age groups. An attempt was made to pair grades but such division was not always possible beyond the third grade. The small number of children age five in the first grade were included in age group six. Ages were as of November first in all studies. Kindergarten groups were excluded from all control data, as from the experiment, but the preponderance of pupils over age 12 in untreated schools reflects the inclusion in control material Tables 5 and 6 compare the eight schools studied, whether internally controlled or not, with all other schools, both by socio-economic status and with the group as a whole. The variation in incidence of absence for three or mere consecutive days because of respiratory diseases is evident: there is a difference between schools in morbidity within a socio-economic category; incidence varies from one year to the next for a single school or a socioeconomic group; in addition, the increase in respiratory diseases to be expected during the winter may not occur. These factors were suggested by preliminary data and indicated the desirability of both internal and external control groups.
Utilizing a standard population of 10,127 (total number of children studied), recalculation of the effect of ultraviolet irradiation in the eight experimental schools on the observed increase in absence from respiratory tract disease subsequent to initiation of treatment, as compared with the increase in the 28 control schools, shows that the "treated" population of 2,458 had an incidence increase of 5.0 per cent while this figure for the control group of 7,311 was 6.7 per cent. The difference, 1.7 per cent, has a relative deviate of 3.21 and is statistically significant. However, as applied to the control group, and assuming this difference to be due to ultraviolet irradiation, calculation shows that irradiation of rooms in 28 schools would have resulted in reducing the incidence of respiratory tract infection by only 43 cases-this is obviously of no practical significance.
The effect of ultraviolet irradiation on the incidence of measles, chickenpox, and mumps during the period of study could not be determined since the 1949-1950 school year was one of very low morbidity for the three childhood diseases. watt ultraviolet lamps so that a ceiling of rays was constantly maintained at a 6.5 foot level; in the other six, where reasonably equal distribution of age groups into treated and control units was feasible, rooms containing approximately half the school population were similarly irradiated while all others were "treated" with blue light from fluorescent tubes which emitted no rays in the ultraviolet spectrum. Kindergartens were excluded from study. The populations of all schools were considered according to socio-economic status.
Tabulation of absence for three or more school days due to respiratory tract infections during the four and a half month period of irradiation in the six internally controlled schools showed no statistically significant effect from this procedure. No change was noted in the two schools with all classrooms irradiated as compared with control schools in their respective sodo-economic groups. The crude data on populations in all eight experimental schools, when compared with those for all untreated schools in the same economic strata, for periods prior and during irradiation, showed variable effects on absentee rates due to respiratory tract infections. A statistically significant difference was observed when the data were recalculated on the basis of a standard population; however, the reduction in actual number of cases was too small to be of practical significance. Information on the natural variation in incidence of respiratory tract diseases for individual schools as well as socio-economic groups is presented and discussed. Effects on the incidence of measles, chickenpox, and mumps could not be evaluated.
Ultraviolet irradiation of classrooms, under the conditions of this experiment with New Haven grade school populations, showed varying results in affecting the incidence of respiratory tract infections which ranged from a statistically significant increase in these diseases to the reverse when populations of eight schools studied were compared with control groups in schools of their respective socioeconomic levels. This study emphasizes some of the difficulties inherent in evaluation of methods for the control of air-borne infections in school populations.
